ABSTRACT-The aim of this work is to provide a complete literature-based checklist of the agaricoid fungi from Paraguay. For this, an extensive review of the literature and online databases was made. We list 125 species belonging to the agaricoid fungi distributed among 20 families. Agaricaceae, Tricholomataceae, Psathyrellaceae, and Marasmiaceae are the most species-abundant families. Regarding species distribution, the Capital department has the highest number of reported species, and other biogeographical regions as Chaco, Cerrado and Pantanal are practically unexplored.
INTRODUCTION
The agaricoid fungi are characterized by having ephemeral basidiomata with a putrescent consistency and lamellated hymenophore (Webster & Weber 2007 , Niveiro et al. 2014 , Piepenbring 2015 . Usually, they have the typical umbrella shape, constituted in a pileus supported by a stipe. On the underside of the pileus, the hymenophore is usually formed by radially arranged lamellae (Webster & Weber 2007) . The agaricoid fungi belong to the Agaricomycetes clade, and are distributed in 7 orders: Agaricales, Boletales, Cantharellales, Gloeophyllales, Hymenochaetales, Polyporales and Russulales (Hibbett et al. 2007 ). Together, these include more than 21000 described species (Hibbett et al. 2014) , widely distributed in all ecosystems (Singer 1986 ).
The bibliographical references on the mycobiota of Paraguay are limited (Popoff & Wright 1998) . The first records of agaricoid fungi in Paraguay date from 1883, when Carlos Spegazzini, botanist-mycologist, made a two-month expedition through the country. During that journey he visited the departments of Central, Cordillera, Caaguazú, Paraguarí, Concepción and Itapúa. The results of this expedition were published by Spegazzini (1922) , where he says: "I gathered a collection of both flowering plants and cryptogams, especially fungi, which served as the basis for writing this booklet. In it the reader will not find great novelties, although I think it will not be totally devoid of interest, and I consider it a new grain of sand contributed to the increase of our knowledge of Mycology in general and that of Paraguay in particular" (Spegazzini 1922, p.3) .
In spite of this statement by Spegazzini, claiming the importance for the mycological studies in the country, for decades there were no mycological investigations in Paraguay. In this hiatus, important contribution was made especially by Rolf Singer, who studied extensively the mushrooms in the South America and revised a lot of material collected by Spegazzini, including some collections and types from Paraguay (Singer 1950 (Singer , 1970 (Singer , 1976 .
Only in the recent 20 years a few studies on the diversity of agaricoid mushrooms from Paraguay had been published. Zanotti-Cavazzoni (1996) made a list of edible fungi known from the Central Department of Paraguay and reported 39 genera of agaricoid fungi. Gullón (2011) cited only 4 species from the Refugio Biológico Tati Yupi. Campi et al. (2013) listed 14 species as occurring in the Natural Reserve Laguna Blanca. Some articles reported species not previously known for Paraguay Flecha et al. 2013; Campi et al. 2016 Campi et al. , 2017a Campi et al. , 2017b . Some genera such as Leucocoprinus (Campi et al. 2015) and Pleurotus (Flecha et al. 2014 ) have received more detailed study in the country.
With the increasing number of investigations being conducted on the diversity of agaricoid fungi in Paraguay, the aim of this work is to provide a checklist of the agaricoid fungi from Paraguay that is up to date, establishing a baseline for future studies.
METHODS
An extensive review of the literature and online databases was made. All agaricoid fungi described and cited for Paraguay from 1883 until 2017 are cataloged in this work. The online databases MycoBank (www.mycobank.org) and Index Fungorum (www.indexfungorum.org) were used for taxonomic classification, renaming, and updating names of the species if necessary. For authors abbreviations, the Authors of Fungal Names (http://www. indexfungorum.org/names/AuthorsOfFungalNames.asp) was used. Species distribution is cited according to the department (State) where it was collected followed by the specific locality. A map with the political divisions of Paraguay and the abbreviations for each state can be seen in Figure 1 . For the biogeographical regions Olson et al. (2001) and Morrone (2001 Morrone ( , 2014 were followed. 
RESULTS
Based on the records found in 33 bibliographic sources, we counted 125 species (with 148 records) belonging to the agaricoid fungi distributed in 20 families has been reported for Paraguay. The list of catalogued species is shown in Table 1 Agaricaceae is the most abundant family with 22 species, followed by Tricholomataceae with 14 species, Psathyrellaceae (13 species), Marasmiaceae (12 species), and Pleurotaceae (11 species), the remaining families have less than 10 species each. Regarding species distribution by location, the Capital department has the highest number of cited species, with a total of 72 reported species (51 %), followed by Paraguarí, with 15 species (11%), Alto Paraná and Central, with 11 species (10%) ( Table 2) . Considering the biogeographic regions, we observed that all collections are related to the Parana Forest and Humid Chaco, and there are no collections of the other biogeographic regions present in Paraguay as Dry Chaco, Cerrado (Chacoan domain) and Pantanal (Amazonia region). 
Maramiaceae 13 -1 6 1 1 ----4 4 17
Pleurotaceae 11 -1 6 -1 -1 --4 -13 
CONCLUSION
This work constitutes a first attempt to provide a general overview of the distribution of agaricoid fungi in Paraguay. Of the 125 species known from Paraguay, 103 were cited by Spegazzini, with 26 of them being described and proposed by him as new species. Although this indicates the incomparable value of Spegazzini's work in Paraguay, it also highlights the scarcity of modern studies on the diversity of agaricoid fungi in Paraguay. We can observe that the highest proportion of the species cited from Paraguay are historical species, many of which were found only once, or that were described in genera that have now been re-delimited, and also several names are doubtful and without a modern taxonomic approach.
Another point to consider is the concentration of information in a limited geographical area, such as the Capital department, the most urbanized of all, having large areas and biogeographical zones of Paraguay such as Chaco, Cerrado (Chacoan domain) and Pantanal (Amazonia region) which are practically unexplored in mycological terms.
Since the study of agaricoid mushrooms in Paraguay was resumed in 2011, numerous novelties have been found. Some projects are being developed in environments that were never visited by other mycologists, such as Pantanal and Chaco. However, the research team is young, and access to information and literature on South American species is scarce. Therefore, this work serves as a baseline to which future studies on diversity and taxonomy of the agaricoid fungi of Paraguay can continue to add new information in the progress towards, fully understanding the biodiversity of Paraguay.
